Water quality concerns have been very crucial because good quality water supplies in abundance and readily available for production and productivity is of great importance. Therefore, the study was conducted to assess irrigation water quality of the lowlands of Delo Menna and Berbere districts. The samples were collected from the upstream and downstream of the canals along the farms of the districts during the medium and low peaks of the rivers' flow. About 1 L of water sample was collected from each site. Likewise, the sampling date was on the 15th of designated months. Accordingly, the results reveal that the surface irrigation water has less salinity, sodium hazard and residual sodium carbonate hazard in the irrigated canals and canals along the farms. The electrical conductivity ranges from 0.17 to 0.49 ds/m at lower peak and from 0.06 to 0.24 ds/m at medium peak in Delo Menna district. Moreover, the residual sodium carbonate ranges from 1.34 to 2.57 at lower peak flow and 0.79 to 1.30 at medium peak flows; sodium concentration ranges from 0.36 to 0.46 meq/L at lower peak of the river flow and very small concentrations at the medium peak flow period in Berbere district. The salinity indicator parameters such as all cations and anions, total dissolved solid, adjusted sodium ratio, residual sodium carbonates in the irrigated rivers were low in Delo Menna and Berbere. Therefore, the rivers in both districts are normal for agricultural production of all types of crops which are grown in the low lands of Bale.
INTRODUCTION
Water quality issues have often been neglected because there are quite a number of good quality water supplies (Islam et al., 2004) . Hydrochemical study reveals the quality of water that is suitable for drinking, agriculture and industrial purposes. The chemical parameters of groundwater play a significant role in assessing water quality which is suitable for irrigation (Sadashaiah et al., 2008) . Most of Ethiopian irrigable lands are affected by soil salinity problem. As indicated by Massoud (1997) in Ethiopia, saline soils cover about 11,608,000 ha, and *Corresponding author. E-mail: abdurahmanh2010@gmail.com.
Author(s) agree that this article remain permanently open access under the terms of the Creative Commons Attribution License 4.0 International License sodic soils, about 425,000 ha, and these are found in arid and semi-arid climate where most irrigable lands are found. Irrigation with poor quality waters may bring undesirable elements to the soil in excessive quantities, affecting its fertility. The quality of groundwater has definite command over yield of crops through its effect on soil environment which is the soul of infinite life (Latha et al., 2002) .
In irrigation, poor water quality with excess salts affects plants in many ways, but the most common problems are caused by salts which influence the osmotic relationship between roots and soil moisture (Malash et al., 2005) . Irrigation water must have appropriate salt concentrations and be free of chemical and biological pollutants. High salts in irrigation water reduce plant growth and affect the structure, aeration, permeability and texture of soil (Singh et al., 2010; Ackah et al., 2011) . The aridity of the study area could raise irrigation water impact on soil through the concentration of minerals in soil during evaporation (Al-Rashdi and Sulaiman, 2015) . Salt water increases the osmotic pressure in soil solution and accordingly restricts water uptake by plants (Singh et al., 2010; Embaby and El-Barbary, 2011) .
The main sources of salts in these regions are rainfall, mineral weathering, "fossil" salts, and various surface and ground waters which redistribute accumulated salts, often the result of anthropogenic activities (Bresler et al., 1982) . For instance, soil saturated with high sodium, especially heavy textured, and high swelling clay soils cause increased hydration, swelling, dispersion and peptization of the soil colloids, structural destruction, and aggregate failure. Therefore, this study was undertaken with the objectives of assessing irrigation water quality.
MATERIALS AND METHODS

Study area
The study area is located in the Southeastern part of Oromia Regional State in Bale Zone which lies at latitude 060° 24ʺ N and longitude 390° 50ʺE in Delo Menna District, with 1278 m altitudes and an average rainfall of 986.2 mm and at latitude 06° 49ʺ N and longitude 040° 11ʺE in Bebere District, with 1234 m altitudes and an average rainfall of 725 mm. The districts were purposively selected where irrigation has frequently been used.
Procedure for water sample collection
Water samples were collected from four rivers per district from which the canals were constructed for irrigation purpose, and the three water samples were taken from each river at Delo Menna and Berbere in 2011 during the medium and low peaks of river flow. Water samples were collected in one-liter plastic bottle and were drawn from midstream at 0 to 15 cm depth below the surface of the canal water and along the canal. The collected water samples were tightly sealed as early as possible to avoid exposure to air and immediately analyzed for sensitive parameters like pH, electrical Husien et al. 265 conductivity and total dissolved solids (TDS). Assessment activities were carried out along the rivers from upstream and downstream of the canals along the farms in the districts. About one litre of water sample was collected from each site. The sampling date was on the 15th of designated months. Water sampling techniques were followed as outlined by Hunt and Wilson (1986) and APHA (1989) . The chemical analyses were conducted at the Sinana Agricultural Research Center (SARC) and JIJE Laboglass PVT Limited Company.
Methods used for chemical analyses
The pH and electrical conductivity (EC) values were determined electrometrically using digital pH and digital conductivity meter (Ghosh et al., 1983) . Residual sodium carbonate (RSC) and adjusted residuals sodium (Adj.Ran.) were calculated using standard equation procedures. Total dissolved solids (TDSs) were estimated by weighing the solid residue obtained by the evaporation of a measured volume of water samples to dryness (Chopra and Kanwar, 1980) . Potassium and sodium were determined by flame emission spectrophotometer (Golterman, 1971) . Calcium and magnesium were analyzed directly by atomic absorption spectrophotometer (APHA, 1989) . Carbonate and bicarbonate were determined by acidimetric titration (Chopra and Kanwar, 1980) while chloride was determined by argentometric titration (APHA, 1989); whereas sulphate was analyzed turbidimetrically (Wolf, 1982) as was analyzed directly by atomic absorption spectrophotometer with hydride generator (APHA, 1989) . Accordingly, the generated data were presented in tabulated form.
RESULTS AND DISCUSSION
Salinity hazard of irrigated rivers
Water quality is determined according to the purpose for which it was used. Regarding irrigation water, for instance, the usual criteria including salinity, sodicity, and ion toxicities has been indicated for quality of water. Likewise, the concentration of soluble salts in irrigation water can be classified in terms of electrical conductivity (EC), total dissolved solids (TDS) and pH. Therefore, the analyzed results show quality of irrigation water in Delo Menna district. Thus, the pH ranges in both peaks were found the same which is near neutral from 6.77 to 7.79 at lower peak (Table 1 ) and from 7.50 to 7.95 at medium peak (Table 2) . Likewise, electrical conductivity at lower peak was higher than the medium peaks flows of rivers, thus indicating non saline which ranges from 0.17 to 0.49 ds/m at lower peak and from 0.06 to 0.24 ds/m at medium peak in Yadot and Gomgoma Rivers, respectively. Similarly, total dissolved solids at lower peak was higher than the medium peak flow which range from 113.00 mg/L at Yadot to 352.00 mg/L at Gomgoma River at lower peak and 133 mg/L at Dayu to 164 mg/L at Gomgoma River at medium peak of the river flow (Table  2) . 
Sodium hazard of irrigated rivers
Among the soluble constituents of irrigation water like sodium, magnesium and calcium is considered most hazardous. Therefore, sodium soils are relatively impermeable to air and water; making both soils and plants adversely affected by high sodium irrigation water. Accordingly, the results reveal that the sodium percent varies from time to time with high percentage at lower peak flows that ranges from 8.73 to 19.92% at lower peak and 2.22 to 5.71% at medium peak (Table  2) . Likewise, residual sodium carbonate was found in trace amount at lower peak flow and 0.84 to 2.88 meq/L at medium peak flow and that of sodium concentration ranges from 0.44 to 1.09 meq/L at lower peak flow and 0.02 to 0.08 meq/L at medium peak of the river flow (Table 2) .
Bicarbonate hazard of irrigated rivers
In water having a high concentration of bicarbonate, there is a tendency for calcium and magnesium to precipitate. When this happens, there is a reduction in the concentration of calcium and magnesium and a relative increase in sodium. Accordingly, the results reveal that the bicarbonate concentration at lower peak and medium peak river flow were found in the same and trace amount. Likewise, bicarbonate ranges from 1.60 to 5.34 meq/L at lower peak flow and 1.04 to 5.59 meq/L at medium peak flow in Yadot and Gomgoma Rivers, respectively of Delo Menna District (Table 2) .
Chemical properties of irrigated rivers
The water quality during the assessment of each indicator displayed recommendations for the farmers. Moreover, the analyzed results show that the cations such as potassium, calcium and magnesium were found in small amount which could not affect the growth and developments of all crops grown in the area. Anions such as chlorine were also found in small amount at lower and medium peak, while sulphate was very small at medium flow and 2.28 to 5.92 meq/L at lower peak flow rivers of Delo Menna district.
Salinity hazard of irrigated rivers
The analyzed results show the quality of irrigation water in Berbere District which were collected from rivers of Gabe, Hambala, Sirima and Hara Nano. Thus, the pH of most of the irrigation water of four rivers ranges from 7.34 to 7.96 at medium stream flow and 7.55 to 7.72 at low stream flows (Table 3) , and is within the safe limit for irrigation water quality. Likewise, the electrical conductivity ranges from 0.08 ds/m in Gabe to 0.22 ds/m in Hambala at low stream flow and 0.10 ds/m in Gabe to 0.26 ds/m in Hambala at medium stream flow; total dissolved solids range from 62.70 mg/L in Gabe River to 162.00 mg/L in Hambala River at lower peak and 63.10 mg/L in Gabe River to 189 mg/L in Hambala at medium peak of the river flow (Table 4) . The study is in line with the finding of Raghunath (1987) . The amount of total dissolved solids (TDS) ranged from 130 to 359 mgL -1 water containing TDS less than 1000 mgL -1 considered to be of "fresh water category. According to Mohammed (2011) , irrigation being used had the most influential water quality guideline on crop productivity; the extent of salinity hazard could be measured by the ability of water to conduct an electric current since conductance is a strong function of the electrical conductivity (EC) measurement. In general, the amount of water available to the crop gets lower when the electrical conductivity is higher. The pH of water samples varied from 7.50 to 7.95 at medium stream flow and 6.77 to 7.79 at low stream flows, indicating slightly acidic to slightly alkaline in nature and is within the safe limit recommended for irrigation water quality. The recommended pH limit of irrigation water is 6.0 to 8.5 (Ayers and Westcot, 1985) .
Sodium hazard of irrigated rivers
The results reveal that the sodium percent ranges from 12.20% in Hambala to 38.78% in Gabe River at lower peak and 1.05% in Hambala to 6% in Gabe at medium peak of the river flow (Table 4) . Likewise, residual sodium carbonate ranges from 1.34 in Gabe to 2.57 in Hara Nano at lower peak flow and 0.79 meq/L in Hara Nano to 1.30 meq/L Hambala at medium peak flow (Table 4) ; sodium concentration ranges from 0.36 meq/L in Hambala to 0.46 meq/L in Sirima Rivers at lower peak of the river flow (Table 3 ) and very small concentrations in Sirima, Hambala, Gabe and Hara Nano at the medium peak flow. The study is in line with the finding of Vasanthavigar et al. (2009) higher sodium concentrations observed in (May 2010) because increase river water level that leads to dissolution of minerals from lithological composition.
Bicarbonate hazard of irrigated rivers
The results reveal that the carbonate at lower and medium peak was found in a trace amount in all rivers in Berbere District. Likewise, bicarbonate ranges from 1.88 meq/L in Gabe to 4.47 meq/L in Hambala at lower peak river flow and that of Hara Nano 0.97 meq/L to 2.98 meq/L in Hambala at medium peak flows of the river. As a result, the relative proportion of sodium in the water is increased in the form of sodium bicarbonate (Sadashaiah et al., 2008) . Continuous use of waters having residual sodium carbonate of more than 2.5 meq/L leads to salt build up which may hinder air and water movement by clogging the soil pores. This leads to the degradation of the physical condition of soil (Latha et al., 2002) .
Chemical properties of irrigated rivers
The analyzed results show that the cations such as potassium, calcium and magnesium were found in small amount which could not affect the growth and developments of all crops. Anions such as chlorine were also found in small amount at lower and medium peak. Sulphate was very small at medium and lower peak flow in all the rivers in Berbere District. Accordingly, the study, in line with some of the soluble constituents, Ca 2+ , Mg 2+ , Na -, Cl -, SO 4 2-, HCO 3 1-and B are of prime importance in judging the water quality for irrigation (Michael, 1978) . Likewise, some of these ions are beneficial and few ions in excess amounts are more or less detrimental to plant growth and soil properties (Quddus and Zaman, 1996) . Similarly, the relatively high concentration of calcium cations may limit the hazardous effect of sodium which later causes the dispersion of the soil aggregates eventually creating water problem and movement in the soil systems (Mathess, 1982) .
Generally, the irrigation water qualities in both districts were identified as a good condition for production and productivity. Moreover, Delo Menna is relatively more saline than the Berbere district. Accordingly, salinity, sodium, bicarbonate and chemical properties of the districts were found to be in normal concentration which does not need reclamation for the crops grown in area.
Conclusion
Irrigation is an important practice for farmers to increase their production and productivity, especially where moisture stress is found in lowlands of Oromia. In the area, fruits and vegetables are majorly produced under irrigation where the mode of irrigation is canal from flowing rivers. Accordingly, assessments of irrigation water quality parameters reveal that the percentages of sodium at the low stream flow were higher than those at the medium stream flow of irrigated rivers and that of the carbonate ions in all the kebeles were in trace amounts.
Analysis of the results showed that the relative concentrations of all cations and anions in both districts were very low at medium and lower stream flow of all rivers. Generally, the irrigation water qualities in both districts were identified as a good condition for production and productivity. Moreover, Delo Menna is relatively more saline than the Berbere district. Accordingly salinity, sodium, bicarbonate and chemical properties of the districts were found to be in normal concentration which does not need reclamation for the crops grown in the area. Therefore, the rivers in both Woreda are normal for the agricultural production of all types of crops which are grown in the low lands.
